The relationship of codon usage to the replication strategy of parvoviruses.
Codon usage is biased in most species, and the pattern of codon usage bias is specific to each species or group of closely related species. Although viruses use the host translational machinery for synthesis of their proteins, their codon usage patterns do not match those of their host. Viral codon usage is determined by a complex interplay of mutational bias, genome composition constraints, translational adaptation to the host, and host cellular innate defense. The codon usage of parvoviruses was previously shown not to be strongly biased and selective pressure was found to be a dominating factor driving codon usage. The family Parvoviridae includes the genus Dependoparvovirus, some of the members of which require a helper virus to complete their replication cycle, whereas the rest of the family can replicate without the need for helper viruses. Here, we show that difference in the replication strategy of these viruses may be an important factor determining viral codon usage. Hierarchical clustering and principal component analysis revealed that the codon usage pattern of adeno-associated viruses (AAVs) of the genus Dependoparvovirus is distinct from that of members of the other genera of vertebrate parvoviruses, and even from that of independent viruses of the genus Dependoparvovirus. Furthermore, the codon usage of human AAVs was found to be similar to that of some human adenoviruses in hierarchical clustering and principal component analysis. This suggests that the codon usage of AAVs is different from that of other parvoviruses because of their distinctive replication strategy and that their codon usage is probably driven by forces similar to those that shaped the codon usage pattern of their helper viruses.